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lifpzm i ] rw y -r ->v vm±izh&&Mftzn 

&MfaZfTt>m-tZttfX'Z&'?-t°j.U- 9-b , 

<^mimx'h & 7-j*.mwiz&\, ^x . 
#at. 

^p^ttffl t x mm Ltz i> cr>x'$> h z t z nwi t ■? & it * 
x. ffi&thhcr)X'fohz t z&mt^-hmtmAim 

S L . -eotfcfriai # 9 0S[*J< J: o £3-^r UtVa 



bV3;oM5a^OB«ti?ffi£*«E3-eT:5:9, SIS 

*wat -t^if^ i . 2 5fes^y-i»na. 

*\s-?-<n>m$t%k<mm.z%tt>-thtti>i l z. m 
f ef£iM«2B&i±s^a*> h <nm&z X-oX-7-t'^- 

fiiSggWtiftBtiffSi: *>M3£aMfntcsfir4 i 3 tcSIS 

xmi. 2. 6*fctt7iE*W)y— .wbb. 
u-f-comtoffimb yvA^-<r>y'v^m.mb(^^z 

tpiLmmzw.if. %u*± s /-> izfrnfotfom ttz b 
[ n$ia i o ] m®&&mi . +±v- yc/i^-f 

1 1 tz n 2 tmco y-^mm. . 

1 2 ] miri'J y 4 -^Kl^^hil/ 

£sau sia^-^^-t^^-- 

*H««ffiK6a*sftfci 4: ^mb-rm^m 1 *fc 
i±2te«coy-A^a. 

^Kj«5$r^<^T--y^^Kft^ title, ^coxf-x^ 

mit tzi& 2 %m<r>y-j^m, 

IfocoBttlzmm-f&BmZffittzZbZftWLb'f&mifs. 

zmwL<n*mw%%m^z±vnmz$mL . zn^m 



1(3) 000-300823 (P2000-30BS8 



mm 1 7 ] mimmmmit. m ifz%m 

mmftzj y^ym^zx^xmmm ixm 
t)&ti>(ox'$)Z>ztzmttimm . stun 
i sm<7>?-j>m. 

mm 1 8 ] nGMffits*. fnerM 7 * ->i 
i.T^i. i fc s^aktsfs*® i tsiBoy-Aga. 

*818fe$^y-Aga. 
[11*82 0] M9l£2f2* fr-AOiBSRfflfcJEt 

c dot 2 1 3 aastt 2: «swf t omnftm 
m^ftz^z y- a i sXTi>xh -> x , nIbbibssii 

[11*82 2 3 ftEfflftMM&fttt. SAfcSfifcn 

mmmsoy-^mx-z , mmmmmt. m 

[0001] 

[«!#?«] ^aw-Ai&tLT. 3Dy-Ao 
.tat, xm^titzm^mx 
?>y-mmmtimmy-m*?. 3vy- 

^mmmifmth y-j*mmztix^z . 

7Mz^xm&wzm*%pm*tix. m 
mmirt&fti&tix&iftiirebh. at 

oy-Agat LTti, fflitf 7W 7 < -/UFSLB: 



y- Agate ^^^nffl Lizy-mm&&t 
t>tiizmmT\/4 7 -in«aifc««5?uw>R$ 

[0003] i co j; o &xr-y- Agat- x^xim 
*wa«t & d-)v<m.h kzmmt^h . & 
mmm^-y ? mvmt&wv ? t tmtx& 
mmmmix. mt%->x\^®mmi-i\s 
ka*u mmtfs.wzn&mozti,z%&. znx 
a izm%®±mmmxn. mnz t t> 2 a 
mmifmim. tiz. mmm^t^w^L 
x\^tmtm.<iz^xit^m&^xm^ 

[0004] atttt-A-ctJJExr-y-A 

fiXU* (^lt^2 6 86 04 8^) . £0X7-**- 

ftj&>oTM$U:7*W7.{-/l^*3li:, 7M7<- 

lit, ^ffi#jm^Lfc^i&tt£®tAiUX'J •/ 
h , £ix£>7, 'J 7 h fcA9&tf8^tt0jia*8Hfrr 
£ft^^*^t^m££^nt6 

[0005] 

mmmitzy-i>mwx'te. ^y^x-truy? 
Mz£-oXBtfLZtiizmL*Mmii?z>i><?)x-b>). m 
miz t ^xzmmm&m t^m^tHmx-h 

mizxnt t^o n iz . 
[0006] ttz. xr-^'/^-y-Aga^iatc 
&m<r)y-j>m.X'\t. mmimmzmx'Z m 
mtm, ftfcwx-vmxmmm^fz 
mi^M^titK mmfrhmztitzmm 
mmtzirch-yx . mm-mx-mtt ixm 
&Mzmi£t>^tf&&o 
1 0 0 0 7 ] 4*:. mom>#zmt hmmm 
tuzm^r-f-Mi. mm-Ax-y-j^m 
itszttfX'%, tiz. zmmnm kis ttzim 
tfx-z&XoizK^x^i^no. m®frL>mztL 
izwwifo*fi-hmx'ftX'h'>x. nmrnm^mz 
Rv&i&tfbmt ht^i y- a imittzt vx- 
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cooo9] #»»o*2<DB«ii, -Axnmx% & 
k k t> . im&ny-* £ -HHc*IW* z k 
& y- A^aa^'-A v-x^a zmm^- h z t 

coo i o] 

iifz)mm<r>ffi%.<7)>l<-Mzm~3^XM^-& d y-At 

c o o 1 1 ] imntozmR-tztztbiz. *mv,z&z 

5 y-AT&-oT^iMfc£JT*>S£-t.I k Slgflik 

•tzbti s X'%&~?-\zx.\>'-?-t. sarw7-f- 

#»W^£Stc^-b^U-?-T1$i!Jtt£fr^MinfB 

wtam m*%L$L l . <r ofgiftffl wiifg k i5f EHftaa 
-5T«riev=.Ka^-^-srffi»is«irr4«ij«mafcfc 
[0012] iraaastftaMUL 

tll-r & i> COT'S) •?> i k k f •& . 
[0013] ^fttycDim&BXli, mmr\y^ : J a > 

txyit. Mmmm : f-zmmLxmj8.Ltzi>cDX't>& 
zt&mt-th. 

[0014] ifc. *^co$ fctcffiOJBJirCJi. MIS 

L-Tt MfMfifS^MfflttriftlO-T- * £>9r ^ b? -b/HR 

x- * £Bf5£<7) b ? •fe>HB8fcJ>S -frT . H£j*-f h L <T>X' 
£>&.Ik£1^k-f&. 

[0015] 4£, #?&HJ]0$ 4>fcffl<?DJKJB-Ctt. ffiriB 

x&m&&tziz^-v^\s-?-izn&^hm.mzm\b 



cooi6]$ hiztiwmmxit. wmffimcoM-frft<D 

T~ 9 Srmjg?) b ? -fe /UiStii^- $ -£T mkt Sfl/b'y 
3 yW5?-2offlSL.. WS2rfa#9 0Jgfa<4 5 
^#xU-b*^a^^7SrieaLT^D, iiufeftSl&ffl 

Sr^ftT^ISfti^Ji^^bVU-^-^eBWfgSr^ 
*#R*«iJti k £=f*§&k^& . 
[ 0 0 1 7 ] 4fc. flK^WBJBTtt. H?ia»J»#S«. «£ 

Ztkiii LX m&<?>-?- b a l^- ^ -<OM5fe4S<©(4«** 

4 o t b A v - s - <mm $ it & mm. a s » ai 

ofc*44 dt=3Kv~eAU-^-*B«rtW«PS-U:6 

[0018] $ bizmvBmx'iz. muyuj ? < ->v 

7\/jm®t<?>mi,z>j>iLmm£m j r, sts^iiv-vtc 
mtmmm. Ltitziz. &mm®h z^uyi^im® 
<»^^i^*<mmzmhmmm-h&wtm:Wi. 

[0019] *m&titX7>B®X-it. mtim^ffli. 

y izTu a -r-wh h b jl ^ -mi 

[0020] *fc«W)«WCI4. H(fiefflffll¥g«, MI2 

®mft®.wmm^m> h<mmz x-oxt^j ^—tm 
t&tt&^z&m-&mm^w.ffim>t> ^wmrnt 

[002 1 3 s t>\,zm<?>&mx'\± . Huieri^ ^ 7 

* Vttmiz 4 o T »fc f#j££rt; t T A-fk L ^ B*0co^ 

[00223 t-tzmmmmx-a. mu-^-^^v- 
zcofrmzftrnfozmK^v-rtWiWhtki* 

lz . :<0Xf^ ^0r^tfOlES!)¥ST-iftf^$ -yrl. 4 3 
[0023]$ 4>tc4^ffi^»-C'Ji;. lulEv-iru 
[0 0 24] 4^:fl!2<7)^©-C'«i. iuK^oco^.* 7^- 
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[0025] itzmcommx-ii^ mmtmrnm^n. 

mffi&bLXto*)lii1-l>(DX'f>Z,ZbZmkb-t&. 

[0026] ? ^zm<mmx'i,t, mzuwrnmi. m 

siat****.. ^wsm^x-z vmmmzmthm. 
zm^ znmnmmtzmttiy-j>MW£mxk^mz 
&j]i-z>*mffiz-x%z> z t immb-rh . 
[0027] ttz, mewmx-it. m^mmmmt. z 
<*>s*jms* & mi e-e- a. -rv - 9 <r>mw iz&w $ it h z 

bZmWib^h. 

[0028] z bizmcommx-te. mmmmt. y-& 
<ommmazmtxx3#v hiz^mzix&mnzm^ 

mz&jrt&^®ZffiZ-X*&Zb ZftWib-t2>. 

[0029] 

iftw^mm^mm: or* ^m^mm^mmiz^ 
xmm^mLxmm-ti,. am *«w*c««y- 
2±mm<r>-~M&m£*-t®imx'$>z>. zwmuz&u 
x. z^T-^ yy-y-Ammm. ~rv4y<t- 
)VYm.-z ±.\,zh h mtoW-x-h h^-/9 3 zn^^ > . z 

WW 9 3 Sr«-ffl^^-;U4 izMitzAmx-m^ o y 
-J±X'$> £*T*>iE-f d t & ^- b 
a. V - 9 - 5 £ ffi x. tz t> COT & 6 . 
[0030] C:<7)TW 7 -f h*S2 (ifftt^fl 
^UCfc 1 ,, «*60±tf£(t£>ft-CV^. CO 

a y 4—)vvm2.<?>mwiz^ mv—ivumms 

<7>XTD££iiJL0 8, 8, ■ * < ^IS$ixTtJ0. Zt>iX 

xr&saiLns, 8, ■ •*^y-ANr{cxr* J iK#aj 

9, 9, 9, 9^'IS(t^.ixTV^ 0 

[003 1 ] .r corw 7 -f h'^2 o— ^rdtcjfi^ 

[0032] 7l/>( 7 4 HSi20fl!!^-(5Dffl!l«±, W. 

fc6izwzztuiv$iWiiiitt8x-i>&*:-fmi otm 

l imtwztLX^&. l icii, MIS 

?^fil/-^-5 tfWitf* 5 9 9 <7>-1jC?)M b tc 
->tc X o -v 5 ? ^B*»$r^l. J: 3 fcsSr^-CV** . 

* 1 2 , 1 2#*i£(t&*tT*3 0 . #W»**ff-5--CS & 
X o\,z*oX\^h. 

[0033] mttt-9mi oco±c«±, txymim 



M 1 3#7*W 7 4 -/L-KS2<7)±KffilS$ft.T*3 0 . 
CfiOrt^JDtfhlBttl 3t(iCCD (««|g^*F-) £ 
ffifflL-Ttf-U-b'i/a 4 . 1 5**ffiS3*VC^ 

rUt'iS 3 ? 1 4t,Z'* y 9 3<7)&mmm£'& 

Zi-dsbn^nX-fo*) , fl/t'y 3 W7l 5{i-7-b 
A u-9- 5 COMcO?tc1%n&mffim$:%Z>tzlt>cr>i>(?>X' 

[0 0 34] ^2ti. ^T* yy-y-£.mw.<7)vm& 
m<nwmm&L**ty'V'v9mx'hh<, ;<7)i2Cfe 

tt^3IHF (CCD) Zmmi-fC7-l<'t> ; 3y*}*7l4 
S«Lfclffl«t NTSCtf-r*f8#k LTSMaj-r&C: t 

-5fctt«S:1Wft:SE«L. Cfl^S^^wm^fSrCC 
ZbX'foZ. 

[003 5] Z<7)r-l*-t'> ! 3>*;*yl4cr)liij}l2.h7 

*^7l4*^tU^$iX/iNTSC b'T-'Tf ft-^- 5" h 5 •/ 
Jfy/bygVieCtt^l,. ZKOh^y^-V^b* 
y 3 yi6IJ. ^NTSC tfT ix^M 
*r-^ *«WiSW L . ^ v 9<r>®.Wk1&t>hZ b &X' 
dcOxl^bv-'g y^^<5 1 4t, h77^y/t' 

Z(Ohy y^y9t''Jayi6cr>liitHt, 7-?Xf- 
y 3 >l 8^C«M$^1.'CV^S„ 

[0036] 4fe, CCDSrfifflLtfl/k'ya^ 
5 1 5t±-?xb\*U- ^-5tf0SBO5t^V-^M*^ 

ift-c# &mmzwL®$mb lx& k> . ^mmttimm. 

ZNTSCt'7-'*m^bLxmiii-fZ>ZbtfX'ZZ>. Z 

^1 7tSgg$tLTiJ0. fl/b'y 3 yW5 15H 
ffi*SilfeNTSCb'7 f ^fl#«:h9y^>'^b-i/3>' 
17C«fetl?., Ci0b7-y^y7'b'v : 3 VI 7{i. 
IWTSC t'-r 3!-©^T«W5S nfeMfRr-^ 

l±. *7-9X7—i<'3>18t l zmmZtlX^h. Z<F>y- 
yb'y 3 y^7l5t, h77^f>7'by 3 >17t 
a«fi«^tb^*^B£$n-CV^„ ^h7 
■y^fy^b'^3^1 7 cryftfUt, 7-nt-y 3 >l 
8tr^$ilTVM>„ 

[003 7] 7-?Xf-y 3 yi8li BUlBh5-ydf 
>9'Vi>3>\6frC><Os*y9<nimffim$:im.m^X 
•?-VjLV-9-5tfs*y9 3Z fT^jS-r^B^OlE» 
U C«0lg»$iJffl)W#hfrieh7-y^>- 
^b'^'3 >• 1 7*^<7)BflIS-7-b J .l^-^- SOMO^fe 
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3g<oft«t»$8 b (ci o T v= t a 1/ - * - n y h- o - 7 
1 9*«»Ll»IEv^aW-^-5SrlHttLT. vx 

*) . N 5 b £7)»& tcjD^Tvs" y ? 3 jK-tC fc 
£4. 

[00 38] 4*:. 7-^^f-i/3yi8t:!l 

4. 

[00 39] $4>(c. 7-;xf-y3yi8Cli. W 

jauigB 2 0 ^ifjatif^r s . 

[0040] 4fc % 7Ztil/-^-5(i, Xf-,?5 
bt. Xf7?5a CfT*>iS LMrft* $ tf4fHJ>^& 

at* ox/-*-*? 3 mrieM5b(j, gt&w 

4. <?W5cl21 8 0J^«JT#4„ Xtt5dO&IMg 

y^r Hfc*»^«r"5. vwy-f ^commzw&tmm 

H3J2. <IOX7 i 'y^<0SEa!»IlIJ»«r^'rieI8SllT-*4. 
dc0H^tev>T, 'J5 7hX>(7f2 1. 2 2{iVN°. y ^ 

3Sr^tts-r4t>coT^o. «oa»fisnrv^4 . 4 

fc. 'JS7h^>f7f2 1. 2 2c7)#fB!5S{i^^'^ffi 
fit2 3 , 24^ LT$"J1»m?!S ( V W-f FatttttCjC 

r-yT-six-cfc 1 ). ztit>mmzmwm®m2 skatj 

SfiTH*. t&afPHIK2 5«oaj^Sa?{i^*>y7rlIlSS 

aj7jasm2 u u— 2 7 (omm^j )v*k ltwrvcc 
(2, yjx-vistfm^com&Tmmztix&K). a 

4 . II 2 7 <0— #CD«.6 «mi®Vdd ( + 2 4 V ) [z 

mmzixxn*), *<7)®jj<r>m&i,tvus4 K29. 3 

0&tfl/C««!SiVO*S. Cix^y W-T b'29, 3 

-CftK3*iT&Q. yW4 Komfi&x*/Mf-£?H» 
T'^4J:dlCLTV>a. ^n^yi^y^f K29, 3 OA. 
«WiflIi!:, {2feOSy%^ fcAoT*-? y? 5 a # 

8&T'{2. 'J$ y r-X^yf-2 1 MV^UU 5 <y hX>f y 
f22W7^3*>'IO. 0 5 y h-X4 yf-2 1*>4^ 
J2 V 5 y f- X-i y + 2 2 y 7 3 £&Jjrt 4 fc . )<v 

yr\s\8&2 6i)mmzti. vu- 27 comm? j Mzm 
ats-arc-. zrnzx*). ois-2 7<7m&imix. y 

by>f H29. 3 OtC^AWtT X-r y? 5 a IC^K 



[ o o 4 1 ] E4«i. ^wmi&mmsimcommzm-y 

Dy?0T&4. ^cO^PSB®«0 ; aSB2O{i. gB:£ 

fMffll£frd t'ft/o 7^51. %)$:%mz£&-tz>v 

V>y7u-y7 5 2mi,z£r)ffif8.ZtiX^&. CPU 
yoy?5 0l2. SCU (System Control Unit ) 10 
0, y^O-CPUlOl. RAMI 0 2. ROM1 0 

3 . VfC PU104, CP U/n'X 1 0 J: Offi&L 
ZtlX^h. 

[0042]y-O-CPU101(i. $m£foc0fflfflt: 
fiol>cr>X'h&. ;^>fycpuioi(J, ftmzv 

SP (Digital Signal Processor) b mm<?>ffi,Mffi&Z 

mi . 7TU ^-x a y y 7 h S:S3Si;»ff^rtgT'S> 

4. RAM102«i. y-f ycpu 1 0 icov-^xu 
ThLTfleffl£ix4£>w:'$>4. ROM 1 0 3lcJi. 

mrnmmmra^j^mtfim^&tiix^. scui 

0 011 A'X10 5. 10 6. 1 0 7£fflm-f&ZklZ 

^'fyCPUlOl, VDP1 20. 130. D 
SP140. CPU1 4 l^cora(ci3ft4r r -^Aaj7J 
5r Htftlzft o i> <7)X'fo 4 . SCUlOOli, f*iSB 

tDMA3>-ho-5 5r{ii.. hf 
—9&\Z ; ?*"7u<y? 1 lrt^VRAMtlK^-r4Ci: 
^'T'#4. Cix^iO. y-Af<077'Jt-^ 3 >'y 
7 h ^iS3I K*4t -T 4 £ *^^-C'*> 4 . 
[0043]f7CPU104(i, SMPC (System M 
anager &; Peripheral Control ) b^f lfil4 i><^X\ * 

-fycpuio it^ammzmtx , JWM»&<ofi 

-fXCPUlO mt7CPUl 0 4*>^>S*tSXo^:-r 
-^•tcSo'^. C?iJ^.Jfy-ABffi4'OBfilS-^»$*4 
^MaSrffd i><7)X'$>&. t'f^n7;5 1li 

JSWSrffo VDP (Video Display Processor ) 1 2 
0. IHWB^tSH. iKUrfyaaf-^tJitfSrftB 
WiOiZtii. 9 D y trv^MWISSrtf a VDP130iS: 
f!;c"0>4. VD P 1 2 0IJVRAM 12 1 H£lfy\s 
-AVN'-y 7rl22. 123 (C^^ix-C ^4 „ h'x* 
y-A^COJf 7 ^ ^ ^yommir-Ste* 
-fyCPU10 1^SCU10 0^UVDP12 
OlCJM^iX. VRAM 1 2 lKS#3i£ix4. VRAM 

1 2 lfc»S&4*ifc«B7'-*tt. Mitf, 1 6 4^: 
(i8t'-y h/pixel <r>m^Ximtt<r>-7V—J±)^yy T 
1 2 2 4?t<21 2 3tc8«£ii4. JSB$^7U-A 
A- 7 7r 1 2 2 4/^21 2 3<Dx-?tiVDP 1 3 0JC 
M^.ix4. *BW£$iJfflii-4tif$fi(2. y^f^cpuioi 
KSCUl OOS-^UTVDP 1 20(C4-X<?>ix4. 
-etT. VDP120J2. ^<7)ti^ta!V^B3!5ffi5rll 
fr-T4. 

[0044] VDP1 3 012V RAM 1 3 1 tS^? 
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*U VDP 1 3 0*^aj^SilfeWflix-^«^^U 1 
3 2$:^-L-Cx>'3-ri 6 OKaj^SixSttffcfcSr-? 
tv>&. xy3-/i6 0li. -looM^r-^tclsiWm 

*m*tttiitz>zbtz£*)wjimm*irZ±f&L. ±-91 

[0045]^yK/D7;52(l PCMMW 
V^liFMMCtV^MSrff 3 DS P 1 4 0 t , C 
c7)DSP14 0<7)$iIffl)^$-l7 9CPUl 4 
j££ixT^&. DSP14 0(C<tO^$il7t:#^7 r - 
D/ArJW-x_^i7otcj:0 2f-A'>-^;l-c7)ft 
#tcSESISii3tafc:xt-^ 12,1 2lz\£J)Zixh. 

[0046] H5(i, ;^?<OftB£&iiJt-&£a6cO-r 

[0047] .roiafctji^T, vztau- ^— 5c?)<9 
a&5 cwtsimtp'bzsw.Ao o tu m*ncDtiB<. xmir 

ISART&I,. £OJtf«S8AR^t*MftJbT* fSSIL 

a RflDaosiuo c ji, m®m®A RttimizGtm-tz 

[0048] (26ti, »*LfeM«t*f-r6«B^a-y 

we*4. h^'^y/h'^'gyietii. -rut'^' 

3>-^^7l4*^«0M^T-^&t'x7n— h (1/ 

3 0 C$0 ) X'l Wmtt (512X512 C t'-/ h ] ) 
£ * 'J (cf^i** . ^-cort^S: ^BBT'o ••/ 9R 

4fg<0®«£i-?ffi$£i:.?,. <Wc, fl/Pv^RB 

USSSrJKliU x-fXh-^Hy-fflttTfeili-rs (ffi 
. ZLX. «S^o.y^RB*lB*^X*K- 

5. iOidifirffiaSrtfiyUr&ifcfciJ: 1 ). 8x8 CK 
-y h } tf>*- KT&flfcf 6 4 fl. 16x16 CH-yhD 
X'foMf 2 5 6 «9t ^h-yayfSrf?,;^^' 

febWtk. vKTjfij/Jvf' -f J — i^s^jli:, ^{iM 
<7X? h/HWVt$r^' y^3^«aMT'S>-?»fc LTIH 
tTfl.* KKflSSfM >H2r#BS^o-yi70iti^, Xffc 

^mz&mL. mvm&z&ith. zommzwrn^ 



■kx<?>m>hT4z.h-i'3ym<?)<px\ ft 

/jNC^T^Xh— >-3 yfflSr^tRL, ft/MMXl — is a 

EfiO^ h;HVIVt$ry\°-y^3<7)(iiafS>-i. b~th. 
[0049] ZCD£ol,zLXJSy93cr>&.W£Vi%.L. 
%<nm.* 1 7-9X"f~i/ 3 yi8i l zH-iLh. ±iEil>f£ 
X'\± 1B®#£ tr^P— hX'M D&A/CV****. S9K 

zcot £X'iiT-9m&% < %^x%Lm&miz& 

b%<%:&Z\btfhh. ZZX\ *m-t hV9*LlVm: 

m\zzbi,z-r&. 

[0050] Mttf. fl^b'y'a Vii* v 1 4T"ti, <t 

>m(muf. \/a\,z) m>-z-£&zbiz£*). mm 

tfmz-&? XolzLX^Z. Srts, T-W-t'^3>^^7 

&cov9*ji$m&z-ex. mm^z>z\bi>%z.hi\ 

[005 1 ] *>*>>5>A^ fH'-/' 3 y^5 1 5tCt5V-> 

^S<, ll7<±yN°-y^Oi!)#i:vr:b-iU—^-i:^PII 

L. H>Ii>^-Cv^b' A ^-^-5$:^i&§-ti:rv^„ 
[0 05 2] icoatistvC, g^^FVOiflCfc^ 
T. ^°y^30(4a (XI , Yl ) RV&W. (X2, Y 
2) frt?JS»/9 3C0mZC0'<.9b)l'vZ-%lib&. ZCOU 
fttf-?- izftfri X V ift *^*#iJ8lr L . 

^•yi7 5a^»^L.-Cfc<. ^T*3. H«*»flr*ATtt^ 
b° A u- ^ - 5 *qftJt 4 ®H Sr^ LT ^ l» . 
[005 3] V-filz-^-S^Xfy^SaA^I. 

[0054] 
[ftl] 

l + o 2 



[0055] 
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[82] 



ate?!-*!) +N/-(ay 1 -X 1 )2+ R *(l+g*) 

y 0 - arct an (y/>y 

l + o 2 



[00 56] 
[83] 



%2- Xi 



COO 57] 
[&4] 



[0 0 58] CLWid^y-ASIB^V^T h^-yJf-V 

[00 59] 4-f. ^?3#<»<£ffli*FVKA92X 
(S) 800) . 

[0060] *2j«BJa»*»4>«— 3m<0jftk YffiUfc 

T*4A*5j&»«r ! PJ»r*-4 (S801, S802) „ 
[006 1 ] ZZX\ 5tCf6]*^-CV-> 
&;NV?3T'&&fc¥WrL7tfc£W2 (S80 2 ; YE 
S) . *OYffii[!^»ljaB^Yffi«J:0^cofiat^ 
friltmth ( S 8 0 3 ) . 

[0062] vrfcfcVvc»aiLfciefia«aB|S 
mmAkTbtlti ( S 8 0 4 ; YES) , 7^fal/- 

( S 8 0 5 ) . 
[0063] £<Z>7o-?-*-M;Hi9SLSifT$;h. 

fcL Xf77-S8 0 1(:l^. CiOid^OML^n 

[0064] ifc, A- 7 ?3f7^l/-?-5t^ 
V-rxr—t/ 3 v 1 8Wi y 9. 3 tfXfttc < h £ X'<T> 

u#ra (t P ) zntn-th. 
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[00 6 5] 4fc, 7ze 4 l/-^-5*WiM 
R (Tm) 

[ 0 0 6 6 ] ;n' -y 9 3 £ V- b° j. l^-? - 5 * ? |S|B#giJ^ 
Tp =Tm 

Tp=Tm+T r 

a*^-y ? 3 £3i# ig^i fc 4M*£t±. 

TpSTm+Tr 

i:=5r4. 

[00 67] ±E-?- tr jl u~ ^ - 5 ommmw 

BH&a£-5-X.T:fc#. ^£<?r7"Xb , .xU-;$'-5c7)ft 

swr 44-5£L-ct>4uu -?=.t° A u- ?-5com 

[0068] L"C. 7-^f-y3yi8li, d</3 
£dtZJS y?3b I — 5 t c7){iaMffil£« 

-5 izmmmm^z u c^w»w»«^-cv 

-tA^-^-5«r««WS!l«-*-*. 4fc. ^«/^3*fJ 
S -y NX^f 24/^{±2 3 ic4 -3Tl&f}£ft4 i: . 

1U1*1II]»2 5. A y 7 T0S& 2 6#i&feb-C'JU—2 
7£Jffl«=i>r;W£IBW8U Vls-2 7com&£mtXV 
VJAY29, 3 0t1KaS:aU. ^T7?5aJ»< 

. izmfr^x&m-t&zb k&s . 

[0 0 6 9] d^i-S^XT^ y^-^-'-AJIBl (CJ: 
7-fil/-^-5«^-/P4{:AI.}:, 7-nf- 

[0070] £<D#^y biate^ffi&J!UI3tB2 OK 
jlU-^-5«o»jSi, *4^li, $tt4HQe>«.£fc:jS 

ire. «Afl:L3tB§Ro«fli*3«ks*fc«5. *<ott« 

feSWt*«fcO. £*IK4*K itttt#U. #!Ste*rt8« 
*J0. ^E-^l ia>4>K#T'T^44 3&^m:«j££ 

*vc^4. 4Jt. z^)^wmmmmmm2on. o#y 

h L . y- A</>B»H(CJ6 
&fI-§-£ffr£U ^Bfcf&fi-^^- ? 1 1K-5--144 

h owiiw- j»v>mm>y-<u<r)j}mmi l z i.-ox^m. 

i-&zbtz%&. 



[007 1 ] tcti, 7-^Xf-y3yi8tfl ;*>y 

[0072]^c. c: COXT* y t-y-Agt i -c 
ii, rf-;U4tCA-5?t>'N"y^3{i, ^rf-A^fcjEt 

[ o o 7 3 ] z<7)£ o Kmrncommiz xtm . v-ta 

?-5##ra^T'&4#>\ MSt^-KAU- 
?-5 fc^Tvt-y 7 3«7 U-</)j£§OTfigT'S> 0 . 

*x?i ncaA^L^n«$r«^LTJoO. L 
*>i>. 1 2A^W^S?r-^^^ixS^T\ J> 

TU -f 4 Srftlfc-f 4 <I fc#T'§ 4 . 
[0 0 74] 4*:. ~?-\z°*.U-?-5lZ£&^-y7 3 

(on*>m txhhcox\ nmn^nmi iz&bittz k> . 

[0075] ±l2HSfi^«t'(4- U-^- 5 

5 . 1- 5 y ^ ^ tV g >- 1 7 (c 4 ^«14S^tB#S 
tc4 oTVXtf 5<7)M<?55feffifi[a€r^tii-r.|» 
4dlctTV^*<. ZtHzm^-r. ta!*04 3^, #<9 
#5c. X«5d^xya-^Sr^-ix^ixBXWt, Zti 

c>x.y a-?'frt 3 cr>@.m.inmzmz-?-v J . u-?- 5 

[ 0 0 7 6 ] 4fc, ^^fttS c . XW5 d 
Z ; £-7(,ZX'ryV>'f J £-?3:tiimL. Z\tlL>^—? 
\,z5-z_tzJVVX®.**lV>hLXt3^X%-m5 c . 5d 
<0ttB£trai-f S 4 0 LT 1 4 v^. 

[0077] ±ieHM^«-C'{±, 7*W 7 4 
2(4. XTlK^aiLP8, 8, —ZmttiBjUeOiiCOX- 

mmLfztf. tu a 7 4 —)VYm2<n s mbt^y ?3t 
*mvm*MM&m&bi& mzm^ *x&m~rtui 
xroR^aiLP8, 8, •• ^irt^i (H^-r) 

[00783 ±.3&m<?>&®X'li. mEiTV 4?<-)V 

c?>7'\s4Mmt<omz#±ffl£&mf. 
iz&mmmw;Lt:tzi,z^ wmwmh^m-ru^m 

mr>\ y1fafi^1i<nmMi,z&mkimWr?z> ?g#*S4: 

[0079] 4fc. vxb-jru—^-s^Krrssra 
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[0080] IMMmmmX'M. "fV 3>**y 
2r«ffl LTV? -v 9 3 co&S*?-?- tr V- 9 - 5 <7)ftB 

*>mim$>-LfcmmT-?*:m^&£ seizor 
iz . mw n° •/ 9 3 iofia^tiifflwx i^- f 3 ^ ^ 

=J3Vll*7) £2-?fflKU Zc?)MJTfarf9 0fe\ft< 

? 3 h h wi-?- e i v- 9 - 5 <r>mm. tftfet & x o 
d^i^^^-rfKf, m.mtf$-<fr^mmiz&mcD 

C 0 0 8 1 ] m9lZ^-t°j.U-?-cr>m<Dffi&M£™ 

•tmmmx'hh. zcom9\,za\,\x. &tz. v-t^u 

5 f -mmm%-&5 g . 5 g^'SS^ilT^ 
S„ iEK)#a5g{i, VVSAY (0*HN*) n>f 
;Kfia5gt, 75>y>5 i ta^Sr*. 75^^ 
5 i tlif?f&«i5 j AWTC&'y . Zcr>&m®l5 j coft 
miZXT-v7fc5 afi<mi-t>tlX^&. <-X5 f COM 
miZii. »JS-y hX4 <y + 2 1 , 2 2*^(t^ilTJo 
9. 'Ji7 l-X^f 7f21, 2 2<?)"It!jm-(i>'N'-/ ? 3 

[0082] ^co^t6^g5 f cr>VVJA Htt. 03T* 
«yi^y-fK2 9, 30 t tT^$n-Ct5>?. 'J 
S7hX-<7f2 1, 2 2t|5lfilT'*S. 

[0 08 3] CO|gij,#g5 g(i, a^f, 'J1/-2 7A« 
ffltX^XVl/SJ K2 9, 3 0Ca^tTt5#. 
ISS L*^.y J7 3 £ . 'JI/-2 7C0jg,^*^ 

V^y-fh'29, 30oa«AWcitT, rj-^Mf 
5 h tc J: 0 . 75 5 i *>Wfcb LTXf •/ ? 5 
a*5gaj$-*4ii:(Cj:*). 9 3 SrW&i&r. 

[0 084] ifc, 9E5bt±, g&5k{c*fl-T[IIlJ)* 

^5 o zmm'p'bt Lxmtt&<>z®m-t o 



iattizmmt&nx.x'h <o . * *: . » 5 b o*4aar 

l->f 7 -f 2 £7)±tfcv ^T*^*^ tEWi^rffii: 

L . 5 b <05tiSfc:Sltfc*-r •/ ^ « 5 aSl^lBKl 

¥©5 g$r H?fdl5llK^<i3W^lHHS$-ti:?. fc t ttcJT 

%m L®mmm,zm t x ®mxft * aw«- 
[0085] iai oti, T-L-t'^3>-*^9<7)ieac7)^j 
r. ai&r/02(c^-rsisfe^©i:i^-^tc(iini- 

l/h'y' a y*/7l4, 1 5«i, tt^6cOF*JgI5-CJ>o 

IZfalf. fl/t'y'3y^7l4, 1 5«t-^ 

^1 0A^<7)I2^fiaS:l31Oi,<0i:|5l— fiatC^S. 

ttz. zcoms. ?\sa y 4-)vv&2\,±m*mxm&, 
•th. scvsmmx'b^x&mizmmz 

fttfg-mzK&Xolz-tZ,. 

[0086] znxoizmm-hzkiz*.*) . 

ff tt»tta**Efc:$r 0 . ^hS±T- apt 0 =5r t> < * 
[0 087] Bl Hi. ■TUt'^3y^^7^)RS(Om 

v^t. ii 2 ^ZTfk^-mm^mmt m—wmzim 
comma. fuhy 3 y^7i 4. lssr^^^sii 

[0 088] icoid^rli^cLTi,. *j<7lX#(tgp 
[0089] 01 2 tt, TlsVi? B>XX7<vmf8MZ: 

7T?$W9mx'h&. z<nmiz^$'fv\L i j3vt)*=>A 

Oti, (l^yX) 4 1 £tfLTA»Ufc«« 

«a-7S7-4 3T*~oC^jBtTro<7)ia»4i 
®^4 2a, 42b fc«t& . C^<^lll»:»ft*^4 2 

a , 4 2 b TZti-etiwmmiz lx^i . 

[0090] ClCOll^*®*^ 4 2 a fc 
42bl±, -e<7)li*|tn* i 9 0Jg(6]< J^fcgEBLT^ 
^mciO. MBtHTvs' y^ 3^{aa5r^-r&^l 

titblz&mLXhi^. 

[009 1 ] 01 3(i. 3V* *7frh<mm. 
wffl3\zmm£<vmftmkzw s n-t&ttcomxh&. 

ZftffllZte^X . — HB6 0(i. 5 1 2X3 2t°^-fe;U 
frdfth. i«0H®6 0(±, Witfl. 3 Cm] XI. 
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3 Cm] Wifrhtch* ci^io^r— wmeon^zn 
[00 9 2] zzx\ Jsy7mLfcm-f&&fmz'oux 

[0093] 4"*\ WM6 0<7)Wj^}C0^^ yl<7)Mf 
5 12t7W^5. ^MHSrSl^rSi:^^ 
teBB6 0£3 2 94>Tl3=5g-<r&. B*l 
b^-feykSOOJaS^S-o. 1 C^S} k^-Sk. 
512X(32)X0. 1 = 1 638 CjuS) 

[0094]ifc, A 7 7 < / 9<nffiH<r>h- 

32X (6) X0. 1 = 19. 2 CuS) 
fc$:i>. 

[00 95] }fc(c. ±&U^<C? ?«&*>»fts£<JcteSl 
[00 96] 01 4 ti, ' < Co?frX£,-*-*lft60tttt£ 

mmt^yvi-^^—hX'hh. iwn-ft-h 

[00 97] d(07a-f^-KilIIK'J)l.^ 
[0098] i2W-^Xf-y3>l 8t,z£~>Xs* 

94 >*»&^?<73#**tftffl-tS (S90 1) . Cl-I 

EBf^$^LOT«OJi^C{S ( S9 0 1 ; NO) , 

4 >"(CitA,T' (S902). ?ftfl*3RKl9! ( S 9 0 1 ) 

[0099] -eLT, (S90 1 ; 

YES). <#?tb5) xSr^ftl, (S90 

3) . 

[ 0 1 0 0 ] <fclrVt\ ±tr*a6^t y^co4>/C4cSt>3fi 
v*IBfc>354 ^£fflft«ffiit4 2 bTft^tlteWmffr 
t>mtRL (S904). W> (tt&jft) y£*tf>& (S 
905). 

[0 1 0 1 ] 01 5{±. ;-?7?lftS<ON5 7^y/® 
mw*WRthiz#>cr>yv-1- j r-hX'h&. zcvyu 
— f-V— hi. ;^f- >-a ^1 8tCj:-?T 

^7^^7o-f+-h (014) (cioT. Bro 
T\ -eo+'CvSx , y£4M>C±T22|=t7)5'f >-<9^£ 



[0 10 2] -f —&±.<r>7 4>frL,J*-y7<rrti 

mZtiti&tZ, (S95 1) . ZZX\ /*v7W%:\ym& 
J>2»^(±WBi^$*>'LOT<7)^W± ( S9 5 1 ; N 

o ) . ><,zmA,x (S952), m/wmm 

(S95 1 ) fcSfr*"*. 

[0 10 3] *LT. K*»9#tb~>t&& (S951 ; 
YES). ni9V>**> (*#©£) x*««>S (S9 5 
3) . 

[0104] OWt\ y^'/^O+'C^gtifiV^cO^-f 
>5rM«L (S9 54) , «M><1*SMi) ySr^S 
(S955). 

[0105] Z<7)£ d K«fl»Cl4il«SrV»9-f 
■TZZblzX*). (mi&) x. y£$£> 

fcffl^BUc«ffl-r * - k h . 

[oio6]0i 6{i^^^'-coiea^fi?"j-C'*> o . 0 

16(a) {4v^tVl/-^-o^H^Sra-5^0iK- 

$>o.0i6 (b) a~?-vj.i>-fi-ti&mgt<?>* 
mz&±/is*-zwtw vxmx'h & . 

[0 107] <I(?)01 6(a) fciiVVf. V^h"j.k- 

* - 5 ti&iaoBniB , jeh izmmr 9 y jukse-c 

d tr^-S £ k fc: J; 0 . 3c£tt£*W>£ i k A i T*# l> . 
[0 108] C1CO01 6(b) KiSWC. TW7-f- 
yUH^2c7)±T'^>o-C. V^bil— ?-5kjM&&« 

jsti^ra k (Tsmz-^am 3 axsmr/u y /n^pcm* 

[0 109] 01 7{iT-^b"^'a >-^^5tc<seffl-rsiU 

fcs«*?tf)®8Sfiajs:^u 01 7 (a) tfmmwm. 
nmwmm^ i^mjmx'h 0,017 < b > ^ 

[0 1 1 0] 01 7 (a) tCfcV^T. CTi.^01 2tCfc 
tt^^l^t'^H >-^^5t<$ffl^ix.g»[l«sti&m^4 2 
a, 4 2b(i, Ji^U^^SraScW^^^^ 
44, 44, -KJ:D*BfeS»U -it^»«^5r«^ 

[01113017 ( b) fciswc, CTi.^01 2(cfc 
tt^irl^b'^a ^^7^ffl$^S@fra^^4 2 
a. 4 2b(i. Jg^t^^^1gSC(7)^^3K*^ 

4 6, 46, •••(;:<£ Dtt?fCc^8tU >:^<?.tf^« 

ft^.yfy/«f4 7, 4 7, -0)*f7 KL-^IStC 

TBXOffi-rtOT'S)?.. C<7)J:d^18^c«t-5-CBeiti 

[ 0 1 1 2 ] 01 8<i. *|6H3lc^^y-A^XxA<7) 
«L^$r^-r^D-y^0T'*>l.. ^^018^i3^T. ¥ 
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4 —)V Y B t „ Mier W 7 < H B co—jfOZ&mz 

-thWLM<r>y-^mc t , fnerw-f 7 * -;n-* bic 

*>^T , 7*W 7 -f-;PKB*^W^|ft#:MVb CDgftA 
tl&ftt?V4 7 4 -)V Y B ffllfc^SMfcMVb Sr&tfJ-rft 

t— awoaas*?? y-Ajayis-f ft 1 1 1 tc , 7° 
^t^mmmmmm^sca^mfs. lx mmmfammm 

wim scb$:^ ut mi&mfommmffiD &mw-r& 
nmmm^&E t zmt . muzru-t 7 < f b ti* 
B-y-j^gmctomx'&mtwib , mv c «uvi 
ft *><o =t 3 tcy- A*sjtfi-r ft j; 3 (;««$n-c v > h . 

[01 13] ::^y-Av-^f-AAicj:it{f, rW7 

4 -/U F B t y-A.&mc t 2r8cla:LT7°W 7 4 —)V 

FB*^y-A£fSctcft*>o*:#iJjf*MVb ztit> 

<mftiz&\,vz&m?.9m$&DX'-- astt±«>, 

#«J#:MVb ^K)tffS*^y-^^raCT'^»){*:MVc 

y- A^rac A^jRt^aj-r^i&frMvc «■ tt jwcav 

0H^<O^Ki#«vb Sr&m-fft. 

[0114] zc^xofty-j^isx^AizjiMf. m 
WMftT-VA 7 4 ->i<YBi,zh&&mfamb &y-A£ 

fficizmfxn*>iii-m<o®ftZL. a^y-Asrac 

wfflSDX'&ii-±it>btiX7 ! --t*£mc£&w>mic <n 
wm&imtf. *<oy-A<o8H*y-Asgact=f8B 

KBfci6i*»3»»tta(vc z&mft$mmmDTmmz& 

Ift^MVb Srij£gJ*llIc07V^ 7 -f F B tftHJ L . CI 

jeifc§ J2ffc£# & mm t t y- a l tj t £ ft 
»s-frT#«**oy-AS: a*-*-* i ft<o 

■C. 3MI£«&y-A£;gLfr£.t#-t-#ft. 
t 0 1 1 5 ] 3rfc, 0^L3rV>*\ 3 > 

£ t tcJ: »)ffl<?5»iE*-CS ft i 3 lz Ltz 

$>i.v^i, ^-v A \s-9-*T>mmzm}m\m- 



[0 116] i^c. V-^'Xf-i'aWn/^At 
owe, -?nb- A U~^-S:ifiJ#(c|gi!)$'JfflI-ri»£i: 

[oii7]^ mM£mi#wmmz. miT-u-f 

xti^mmmmmm^-izx ^m^m&mm^y 
v4 7 4 -)v Ymzn^titt^ t tfx-% h^mmzm 

ttzhcwz^-b. 

[0 118] 

-v7cD7V-c?>miti i '5imx'$>*). htifri>m<omffi% 

b MM LX V t ft 3 i 3 & N'-^-r ;L- 'J T 'J x -f 
ft£k***C*ft. 4fc» *%Bfltc<}:ix{^ ^b'^l/ 

mi) Iz-Shtt *) . ft ft v . #^ A<^7- VAmft* 

m-zttfx'% hoyx\ g-mcoT-uj ztmx-z 
*>'feft. 

[0119]i!t, *^^fty-A^7.xAtcJ:ii 
iae^f:l8S{fi!fi!cS?^i:Oia-Cia©i#*<«s®nrfig'5: 
y-AS-^^-ii-ft^l^Si:. E«(7)f-A^l: 

iS$Ji#im^2:«ffl LT y-A Ltf £ t ft 

tttc. »»«c*y-AffiHrt-c*a^«fc»«s* 
t ^s^ct) y- a * jsflt-r s £ t &x- * . 

y- A Sr?R Utf £ ^'T'§ ft . 

ftft. 

[02] i5iiisfe^®{ci>(tftxr^-y^-y-A^a 
o«i»«»<oflWM«i«* is^-7*n y j? mxh ft . 
[03] |3|IUfi^®(ctJftft7.y /^<^re»[iiis^^ 
-twrnx-fch. 

[04] |3III$fe^®T'ffl^ft^«M«S!iajlS<7)«lS 

[05 ] RmttommtztHft'tv ^coas^^tii-rft 

re^Sr^0T'S>S <> 

[06] mmm<7)Bmtz}m&mmLtzmmzm-h!& 
ft. 

[07 ] nmk<mmizatfz>^v7(nm* tv-t^ 

i^-^-k copffi^^-r0T-ft ft . 

[08] mmmcoBmiz&tf&mftzwm-t&tztb^ 



(SL3) )00-300823 (P2000-301I8 



[09] mmM<r>&mz'&m-fh-?-t'3.is-?-<7)m 

[Hi 2] mm^mm^mmx-mm-th^ Way* 
[01 3] mz^izttinmmnBmnT'i't'i'aytix 

<90T$>I>. 

[014] mmcr>mmcoBB<,zi3iih;^7£$m.'tz> 
(0i 5] mm<7)mtkc7)Bmizi3ii&^y?ft%t£<7)h 

[01 6 ] 0 ( a ) *<-7^b-j.l^-^-cOiaffl^#:S:S 
•>ftW*«tfflSB. 0(b) {i-e^h^u—^-fcJS 

[0 1 7 ] 0 ( a ) tfmm&mmeMfcmmmtt^-t 

0S§0. 0(b) Af&flHMI^^ra^^SfMSttX? 



[018] ^Bflt^l.y-A^T-AiOSt^^-rr 

[^-f-^IKHJ] 

1 I7*7^-y-Agi 

3 /t-/* (^IMfc) 

4 rf-;l^ 

5 V-t^U— 
5a ^f7? 
5b N 

5 c 0fft 

5 d Xfft 

6 «tt 
1 0 

1 1 ^ 

l 2 xtr-# 

13 *^<75X#SP« 
14.15 fl/t'j/'a yf)*? 
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Summary. 
(57) [Abstract] 

[Technical problem] While being pitched against each other alone, offer fully carrying 
out skilled [ of the~game of a waging-war formula ], or the game equipment which 
can be done. 

[Means for Solution] This game equipment is a game which strikes the pack 3 on the 
play field board 2 mutually, and puts the pack 3 into the partner gall 4. Air hockey 
game equipment 1 is with the manipulator 5 who can strike back a pack 3. The drive 
control information which strikes back a pack 3 by the manipulator 5 based on the 
move information on the pack 3 from the television camera 14 and the tracking 
vision 16 which incorporate the move information on the pack 3 on the play field 
board 2, the television camera 1 5 and the tracking vision 1 7 which can detect a 
manipulator's 5 position, and this vision 16 is generated/and it consists of a 
workstation 1 8 which carries out drive control of the manipulator 5 by this 
information and the positional information of the manipulator 5 from a vision 1 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Game equipment which is the game which is characterized by providing the 
following, and which strikes the mobile on the play field board mutually, and vies in 
strike return of the mobile based on a predetermined rule, and is a waging-war 
gestalt with the mechanism which can strike back a mobile. The manipulator who can 
strike back a mobile. A mobile position detection means to incorporate the move 
information on the mobile on the play field board concerned. Control means which 
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generate the drive control information which strikes back a mobile by the 
manipulator based on the move information on the mobile obtained from the 
aforementioned mobile position detection means, and carry out drive control of the 
aforementioned manipulator by this drive control information. 

[Claim 2] Game equipment which is the game which is characterized by providing the 
following, and for which it competes in the mark which struck the mobile on the play 
field board mutually, and put the mobile into partner gall, and is a waging-war gestalt 
with the mechanism which can strike back a mobile. The manipulator who can strike 
back a mobile. A mobile position detection means to incorporate the move 
information on the mobile on the play field board concerned. A mechanism position 
detection means by which the aforementioned manipulator s position is detectable. 
Control means which generate the drive control information which strikes back a 
mobile by the manipulator based on the move information on the mobile from the 
aforementioned move information gathering means, and carry out drive control of 
the aforementioned manipulator by this drive control information and the positional 
information of the aforementioned manipulator from the aforementioned mechanism 
position detection means. 

[Claim 3] The aforementioned position detection means is game equipment 
according to claim 1 or 2 characterized by being what carries out position detection 
using the image information picturized by the television camera. 
[Claim 4] The aforementioned television camera is game equipment according to 
claim 3 characterized by constituting using a solid state image pickup device. 
[Claim 5] The television camera which used the aforementioned solid state image 
pickup device is game equipment according to claim 4 characterized by being what 
predetermined number[ of pixels ]-decreases the data of the in-every-direction 
direction of the picturized image information, or predetermined number[ of pixels ]- 
decreases the lengthwise data of the picturized image information, and transmitted. 
[Claim 6] The aforementioned position detection means is game equipment 
according to claim 1, 2, or 5 characterized by having a means to extract the field . 
corresponding to a mobile or a manipulator based on the information concerned, and 
to obtain the positional information of a mobile or a manipulator in quest of the 
representation point of each field, using the information to which predetermined 
makes the data of the in-every~direction direction of image information number[ of 
pixels ]-come to decrease. 

[Claim 7] Two television cameras which predetermined number[ of pixels ]- 
decreases the lengthwise data of image information, and transmit them are prepared. 
Each television camera is arranged and it becomes so that lengthwise [ the ] may be 
suitable 90 degrees, the aforementioned position detection means Make the image 
information from each aforementioned television camera come to correspond, and 
the field corresponding to a mobile or a manipulator is extracted based on each 
information concerned. Game equipment according to claim 1, 2, or 5 characterized . 
by having a means to obtain the positional information of a mobile or a manipulator 
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in quest of the representation point of each field. 

[Claim 8] The aforementioned control means are game equipment according to claim 
1, 2, 6, or 7 which computes the orbital desired value to which a manipulator makes 
it move using the information from the aforementioned mobile position detection 
means, and is characterized by to carry out the drive control of the manipulator 
concerned so that the deflection of the orbital desired value and the positional 
information these-computed may become zero while computing the position at the 
present manipulators nose of cam of an arm by detecting a manipulator s arm nose- 
of-cam position by the mechanism position detection means. 

[Claim 9] Game equipment according to claim 1 or 2 characterized by preparing the 
change means which a mobile moves to the field of either a move field or a play field 
in the aforementioned play field board when a neutral field is prepared between a 
manipulators move field and the play field of a player and a mobile is located in the 
neutral zone concerned. 

[Claim 10] The aforementioned change means is game equipment according to claim 
9 characterized by having made air blow off aslant or considering as an inclined 
plane in a neutral zone at a player or manipulator side. 

[Claim 1 1] The aforementioned control means are game equipment according to 
claim 1 or 2 characterized by establishing a means by which the waging-war strategy 
concerned of a player in which it is pitched against each other can be changed from 
the positional information of the mobile which moves in case a player plays using the 
information from the aforementioned mobile position detection means. 
[Claim 1 2] Game equipment according to claim 1 or 2 characterized by preparing the 
image processing system which changes the expression and behavior of the image 
personified according to the score which has arranged the monitor to the 
manipulator side of the aforementioned play field board, and copied the image which 
personified the manipulator to the monitor concerned, and was obtained by the 
waging war. 

[Claim 13] The aforementioned manipulator is game equipment according to claim 1 
or 2 characterized by making it operate this stick by predetermined driving means, 
and operating these driving means on condition that specification while preparing the 
stick which flips a mobile at the nose of cam. 

[Claim 14] Aforementioned MANIPYUYURETA is game equipment according to claim 
1 characterized by having a gestalt equivalent to the configuration of a robot arm. 
[Claim 15] Game equipment according to claim 7 characterized by televising the 
visual-sense information which really constituted the two aforementioned cameras 
and entered from the same lens by two solid state image pickup devices by the one- 
way mirror. 

[Claim 16] The aforementioned solid state image pickup device is game equipment 
according to claim 4, 5, or 1 5 characterized by being what changes the picturized 
optical image into a charge by two or more semiconductor photo detectors, and 
takes out these charges as image information by the charge-coupled device. 
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[Claim 17] The aforementioned solid state image pickup device is game equipment 
according to claim 4, 5, or 15 characterized by being what changes the picturized 
optical image into a charge by two or more semiconductor photo detectors, and 
takes out these charges as image information by the solid-state-switching element. 
[Claim 1 8] The aforementioned control unit is game equipment according to claim 1 
which accepts in the game space of imagination of the data of the mobile on the 
aforementioned play field, performs the operation about this mobile in the space 
concerned, is equipped with a means to output the game screen according to this 
result of an operation to a display means, and is characterized by the bird clapper. 
[Claim 19] The aforementioned control unit is game equipment according to claim 18 
characterized by making this result of an operation reflect in operation of 
aforementioned MANYUPU RETA. 

[Claim 20] A control unit is game equipment according to claim 18 which is equipped 
with a means to output the expression expected by the robot according to the 
expansion situation of a game to a display means, and is characterized by the bird 
clapper. 

[Claim 21] The game system which is a game system which performs waging-war 
play between a play person and a machine configuration portion, and is equipped 
with the control means which compound the expression [ **** ] corresponding to 
the aforementioned opportunity component according to the aforementioned play 
result, and a display means to output this. 

[Claim 22] The aforementioned control unit is a game system which outputs this 
synthetic image to the aforementioned display means while compounding the 
expression of the aforementioned robot can perform the game to which the 
aforementioned machine configuration portion is a part of a robot's personified 
member, and a play person strikes this portion and mobile mutually, and 
corresponding to the play score. 



[Translation done.] 
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[Detailed Description of the Invention] 

[The technical field to which invention belongs] Especially this invention relates to 
the so-called air hockey game machine which plays while a play person strikes back 
a mobile with respect to game equipment and a game system. 
[0001] 

[Description of the Prior Art] As this kind of a game machine, like 3D game, it exists 
from before the game machine of a form aiming at game expansion within the virtual 
space constituted by computer, and the appearance of 3D game, and the game 
machine with which a play person actually operates the game machine which exists 
in the face of a play person is offered. The portion which a play person moves with 
the former game equipment against the image and voice in which all were formed of 
the computer program is mainly only a finger. There is game equipment for which it 
competes in the mark which, on the other hand, struck mutually the mobile which is, 
for example on the play field board as latter game equipment, and put the mobile into 
partner gall. 

[0002] The game machine which imitated ball games, such as such hockey actual as 
game equipment of only the real world so to speak and soccer, is mentioned. And 
the game equipment which used the airstream for such game equipment exists. This 
kind of "air game" equipment is made into the structure which prepared gall in the 
position where many holes are drilled in the play field board of the shape of a 
rectangle established on the case in, and it is made for mobiles, such as a disc-like 
pack of hockey, to have floated with the air emitted from these holes in, and the 
play person of the play field board faces. 

[0003] When a play person plays with such air game equipment, a play person stands 
behind each gall, each play person will operate the mallet for striking back a pack, 
will flip a mobile again, and will put into the gall by the side of the play person who is 
a partner, and a play person will compete for a score mutually. Thus, in play persons' 
waging-war form, when two persons 1 play person is needed with a natural thing and 
each play person's ability had not carried out an antagonism, the game was finished 
immediately and ****** was missing. 

[0004] Then, while no less than one play person enables it to enjoy the above- 
mentioned air game equipment, the game equipment it was made to be possible 
[ whose waging war ] according to the play person's ability is offered (patent No. 
2686048). A majority of these air game equipments are equipped with the launcher 
which can spout air from a hole, is prepared in the drawer back of the play field 
board which went previously and inclined from the near side, and the play field board, 
and discharges a mobile to a near side, the slit which accepts the mobile which the 
waging-war partner struck back, the sensor which detects passage of the mobile 
which enters into these slits, and the display machine which displays a score by the 
signal from these sensors and to display. 
[0005] 
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[Problem(s) to be Solved by the Invention] With the game equipment using virtual 
spaces, such as 3D game, although the image formed of the computer program is 
considered as contrast and pursuit of the various feeling of play or a feeling of 
pleasure was possible for the play person, the play person overworked only specific 
parts, such as an eye and a fingertip, and there was a fault that invigoration was 
missing. 

[0006] Moreover, with mechanical game equipment, a play person is disagreeable 
****** which the mobile discharged from the launcher is only struck back, and the 
content is uniform, and lacks in ****** as play although the advantage which can 
feel play, and the way of enjoying oneself which used the whole body with specific 
sport feeling exist, if it puts in another way like air hockey game equipment. 
[0007] Moreover, although a game can be enjoyed by one play person and it had 
come to be able to perform waging war according to the play person's ability in an 
air game equipped with the launcher which discharges the conventional mobile, it is 
**** which strikes back the mobile discharged from the launcher, and there was a 
fault which cannot enjoy the game of being pitched against each other while striking 
back the same mobile by turns. 

[0008] The 1st purpose of this invention cancels this fault, and it is to offer the 
game equipment and the game system which can enjoy games various as offer of 
various game expansions being possible while it can enjoy a game using the whole 
body, though it is the game machine which can have the pleasure to which a play 
person can feel play. 

[0009] The 2nd purpose of this invention is to offer fully carrying out skilled [ of the 
game of a waging-war formula ], the game equipment which can be done, and a game 
system while being pitched against each other alone. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the game equipment concerning this invention In the game equipment which is the 
game in which it vies based on predetermined rules, such as mark which struck the 
mobile on the play field board mutually, and put the mobile into partner gall, and is a 
waging-war gestalt with the mechanism which can strike back a mobile The 
manipulator who can strike back a mobile, and a mobile position detection means to 
incorporate the move information on the mobile on the play field board concerned, 
The drive control information which strikes back a mobile by the manipulator based 
on the move information on the mobile obtained from the aforementioned mobile 
position detection means is generated, and it is characterized by having the control 
means which carry out drive control of the aforementioned manipulator by this drive 
control information. 

[0011] In order to attain the above-mentioned purpose, the game equipment 
concerning this invention In the game equipment which is the game for which it 
competes in the mark which struck the mobile on the play field board mutually, and 
put the mobile into partner gall, and is a waging-war gestalt with the mechanism 
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which can strike back a mobile The manipulator who can strike back a mobile, and a 
mobile position detection means to incorporate the move information on the mobile 
on the play field board concerned, The drive control information which strikes back a 
mobile by the manipulator based on the move information on the mobile from a 
mechanism position detection means by which the aforementioned manipulators 
position is detectable, and the aforementioned move information gathering means is 
generated. It is characterized by having the control means which carry out drive 
control of the aforementioned manipulator by this drive control information and the 
positional information of the aforementioned manipulator from the aforementioned 
mechanism position detection means. 

[0012] With the gestalt of this invention, the aforementioned position detection 
means is characterized by being what carries out position detection using the image 
information picturized by the television camera. 

[0013] With other gestalten of this invention, the aforementioned television camera 
is characterized by constituting using a solid state image pickup device. 
[0014] Moreover, with the gestalt of further others of this invention, predetermined 
number[ of pixels ]-decreases the data of the in-every-direction direction of the 
picturized image information, or predetermined number[ of pixels ]-decreases the 
lengthwise data of the picturized image information, and the television camera which 
used the aforementioned solid state image pickup device is characterized by being 
what is transmitted. 

[0015] Moreover, with the gestalt of further others of this invention, using the 
information to which predetermined makes the data of the in-every~direction 
direction of image information number[ of pixels ]-come to decrease, the 
aforementioned position detection means extracts the field corresponding to a 
mobile or a manipulator based on the information concerned, and is characterized by 
having a means to obtain the positional information of a mobile or a manipulator in 
quest of the representation point of each field. 

[0016] Two television cameras which predetermined number[ of pixels ]-decreases 
the lengthwise data of image information, and transmit them with the gestalt of 
further others are prepared. Each television camera is arranged and it becomes so 
that lengthwise [ the ] may be suitable 90 degrees, the aforementioned position 
detection means The image information from each aforementioned television camera 
is made to come to correspond, the field corresponding to a mobile or a manipulator 
is extracted based on each information concerned, and it is characterized by having 
a means to obtain the positional information of a mobile or a manipulator in quest of 
the representation point of each field. 

[0017] Moreover, the aforementioned control means compute the orbital desired 
value to which a manipulator makes it move using the information from the 
aforementioned mobile position detection means, and are characterized with other 
gestalten by to carry out the drive control of the manipulator concerned so that the 
deflection of the orbital desired value and the positional information these-computed 
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may become zero while they compute the position at the present manipulator s nose 
of cam of an arm by detecting a manipulators arm nose-of-cam position by the 
mechanism position detection means. 

[0018] With the gestalt of further others, when a neutral field is prepared between a 
manipulator's move field and the play field of a player and a mobile is located in the 
neutral zone concerned, it is characterized by establishing the change means which 
a mobile moves to the field of either a move field or a play field at the 
aforementioned play field board. 

[0019] With other gestalten of this invention, the aforementioned change means is 
characterized by having made air blow off aslant or considering as an inclined plane 
in a neutral zone at a player or manipulator side. 

[0020] Moreover, with other gestalten, the aforementioned control means are 
characterized by establishing a means by which the waging-war strategy concerned 
of a player in which it is pitched against each other can be changed from the 
positional information of the mobile which moves in case a player plays using the 
information from the aforementioned mobile position detection means. 
[0021] With the gestalt of further others, it is characterized by preparing the image 
processing system which changes the expression and behavior of the image 
personified according to the score which has arranged the monitor to the 
manipulator side of the aforementioned play field board, and copied the image which 
personified the manipulator to the monitor concerned, and was obtained by the 
waging war. 

[0022] Moreover, with other gestalten, the aforementioned manipulator is 
characterized by making it operate this stick by predetermined driving means, and 
operating these driving means on condition that specification, while preparing the 
stick which flips a mobile at the nose of cam. 

[0023] At other gestalten, aforementioned MANYUPURETA is game equipment 
according to claim 1 characterized by having a gestalt equivalent to the 
configuration of a robot arm further again. 

[0024] Moreover, with other gestalten, the two aforementioned cameras are really 
constituted and it is characterized by televising the visual-sense information which 
entered from the same lens by two solid state image pickup devices by the one-way 
mirror. With the gestalt of further others, the aforementioned solid state image 
pickup device changes the picturized optical image into a charge by two or more 
semiconductor photo detectors, and is characterized by being what takes out these 
charges as image information by the charge-coupled device. 

[0025] Moreover, with other gestalten, the aforementioned solid state image pickup 
device changes the picturized optical image into a charge by two or more 
semiconductor photo detectors, and is characterized by being what takes out these 
charges as image information by the solid-state-switching element. 
[0026] With the gestalt of further others, the aforementioned control unit is received 
in the game space of imagination of the data of the mobile on the aforementioned 
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play field, performs the operation about this mobile in the space concerned, is 
equipped with a means to output the game screen according to this result of an 
operation to a display means, and is characterized by the bird clapper. 
[0027] Moreover, with other gestalten, the aforementioned control unit is 
characterized by making this result of an operation reflect in operation of 
aforementioned MANYUPURETA. 

[0028] With the gestalt of further others, a control unit is equipped with a means to 
output the expression expected by the robot according to the expansion situation of 
a game to a display means, and is characterized by the bird clapper. 
[0029] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. Drawing 1 is the perspective diagram 
showing one example of the game equipment concerning this invention. In this 
drawing 1 , this air hockey game equipment 1 strikes mutually the pack 3 which is a 
mobile on the play field board 2, is a game for which it competes in the mark which 
put the pack 3 into each partner gall 4, and is equipped with the manipulator 5 who 
can strike back a pack 3. 

[0030] This play field board 2 is carrying out the rectangle-like flat surface, and is 
prepared on the case 6. Moreover, the side rail 7 is arranged around this play field 
board 2. Moreover, many air diffusers 8 and 8 and — are drilled in this play field 
board 2, it is fastidious and air blows off from the air diffusers 8 and 8 and — at the 
time of a game. Moreover, feet 9, 9, 9, and 9 are formed in the bottom four corners 
of a case 6. 

[0031] A play person stands on the one side of this play field board 2, and a game is 
played. 

[0032] The monitor board 10 which is the image output means fixed to the case 6 is 
arranged at the another side side of the play field board 2. While a manipulator 5 is 
stationed like illustration at this monitor board 10, the monitor 1 1 is arranged on it. 
In this monitor 11, a character image from which the aforementioned manipulator 5 
became one arm of a character can be copied now. Moreover, the loudspeakers 1 2 
and 12 which are sound output meanses are formed in the both sides of a monitor 
1 1 , and the sound effect can be given now. 

[0033] On the aforementioned monitor board 10, the camera fitting material 13 is 
installed on the play field board 2, and the television cameras 14 and 15 which used 
CCD (charge-coupled device) are arranged at this camera fitting material 1 3. A 
television camera 14 is for acquiring the move information on a pack 3, and a 
television camera 15 is for acquiring the move information on the nose of cam of a 
manipulator s 5 arm. 

[0034] Drawing 2 is the block diagram showing the outline composition of the control 
system of air hockey game equipment. In this drawing 2 , the television camera 14 
which used the charge-coupled device (CCD) which is one of the solid state image 
pickup devices constituted from a semiconductor makes the play field board 2 the 
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image pck-up range, and can send out the picturized picture as an NTSC video 
signal. In addition, the solid state image pickup device currently used by the 
television camera 14 is a semiconductor device which arranges two or more 
semiconductor photo detectors in the shape of a matrix, changes into a charge the 
image reflected to the photo detector through the lens, and enabled it to take out 
the charge of these photo detectors as image information by CCD here. 
[0035] It connects with the tracking vision 16 and the output of this television 
camera 14 can supply the NTSC video signal outputted from the television camera 
14 to the tracking vision 16. This tracking vision 16 can carry out the correlation 
operation of the image data which consisted of this NTSC video signal, and can ask 
for the position of a pack. The mobile position detection means consists of tracking 
visions 16 with this television camera 14. The output of this tracking vision 16 is 
connected to the workstation 1 8. 

[0036] Moreover/the television camera 15 which used CCD makes the range which 
the mark M at the nose of cam a manipulator s 5 arm can move the image pck-up 
range, and can send out the picturized picture as an NTSC video signal. It connects 
with the tracking vision 17 and the output of this television camera 15 can supply 
the NTSC video signal outputted from the television camera 1 5 to the tracking 
vision 1 7. This tracking vision 1 7 can carry out the correlation operation of the 
image data which consisted of this NTSC video signal, and can ask for the position 
at the nose of cam a manipulators 5 arm. The output of this tracking vision 17 is 
connected to the workstation 18. The mechanism position detection means is 
constituted by this television camera 1 5 and the tracking vision 1 7. The output of 
this tracking vision 1 7 is connected to the workstation 1 8. 

[0037] A workstation 1 8 generates drive control information, such as a position 
where a manipulator 5 strikes back a pack 3, using the positional information of the 
pack from the aforementioned tracking vision 16 two or more, controls the 
manipulator controller 19 by this drive control information and positional information 
at the nose of cam of the arm of the aforementioned manipulator 5 from the 
aforementioned tracking vision 17, drives the aforementioned manipulator 5, and flips 
stick 5a at a manipulators 5 nose of cam. This stick 5a is equipment which flips a 
pack 3, and, in addition to the movement of arm 5b, can flip a pack 3 again. 
[0038] Moreover, the score information from both the gall 4 and 4 is inputted into a 
workstation 18. 

[0039] Furthermore, the sound image processing system 20 is connected to the 
workstation 18. In addition, the detail of the sound image processing system 20 is 
mentioned later. 

[0040] Moreover, a manipulator 5 consists of robot-arm 5b which prepared stick 5a 
and this stick 5a at the nose of cam, and driving means (not shown) operated by 
striking back to stick 5a. Stick 5a flips a pack 3 again by these driving means. The 
aforementioned arm 5b has a free joint, and is set to theta shaft 5c from 5d of X- 
axes. theta shaft 5c is movable 1 80 degrees. The moving range of 5d of X-axes is 



2000-300823 



13 



based on the bore of theta shaft 5c. Driving means consist of a spring and a 
solenoid, and if the energization to a solenoid is cut, they will carry out operation 
which flips stick 5a again by the repulsive force of the spring concerned. Drawing 3 
is the circuit diagram showing the drive circuit of this stick. In this drawing, limit 
switches 21 and 22 detect a pack 3, and one edge each is grounded. Moreover, pull- 
up of each other end of limit switches 21 and 22 is connected and carried out to the 
control power source (power supply for carrying out reset etc. according to 
operation of a solenoid) through resistance 23 and 24, respectively, and these other 
ends are inputted into OR circuit 25. The output terminal of OR circuit 25 is 
connected to the input terminal of a buffer circuit 26. The output terminal of the 
BAPPUA circuit 26 is connected to the power supply Vcc (+6V) through the exiting 
coil of relay 27. Diode 28 is connected to the ends of an exiting coil 27 by the 
polarity of illustration, and it enables it to consume the electromagnetic energy of an 
exiting coil to them. One contact of relay 27 is connected to the power supply Vdd 
(+24V), and the contact of the another side is grounded through solenoids 29 and 30. 
Diode 31 is connected to the ends of these solenoids 29 and 30 by the polarity of 
illustration by the polarity of illustration, and it enables it to consume the 
electromagnetic energy of a solenoid. If the energization £o these solenoids 29 and 
30 is cut, stick 5a will perform operation which predetermined flips again by the 
repulsive force of a spring. In this circuit, if a pack 3 is equivalent to a limit switch 
21 or a limit switch 22 and a limit switch 21 or a limit switch 22 detects a pack 3, a 
buffer circuit 26 will drive and current will be passed to the exiting coil of relay 27. 
Operation which the contact of relay 27 closes, and current flows to solenoids 29 
and 30 by this, and is flipped to stick 5a is carried out. 

[0041] Drawing 4 is a block diagram showing the outline of a sound image processing 
system. This sound image processing system 20 is constituted by the sound block 
52 grade which generates the CPU block 50 which controls the whole equipment, 
the video block 51 which performs the display control of a game screen, a sound 
effect, etc. The CPU block 50 is constituted by SCU (System Control Unit)100, main 
CPU101, RAMI 02 and ROM103, the factice CPU 104, and the CPU bus 105 grade: 
[0042] Main CPU 101 controls the whole equipment. This main CPU 101 equips the 
interior with the same calculation function as DSP (Digital Signal Processor), and is 
an execute permission at high speed about application software. RAMI 02 is used as 
a work area of main CPU101. The initial program for initialization processing, the 
sound image-processing program of other this inventions, etc. are written in 
ROM103. SCU100 performs smoothly the data I/O between the mains 120 and VDP 
[ CPU101 and ] 130, DSP140, and CPU141 grade by controlling buses 105, 106, and 
107. Moreover, SCU100 can equip the interior with a DMA controller, and can 
transmit the sprite data in a game to VRAM within the video block 1 1. It is possible 
for this to perform application software, such as a game, at high speed. 
[0043] A factice CPU 104 is called SMPC (System Manager & Peripheral Control), 
and has the function to collect, the signals, for example, the score signal, from the 
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outside, etc., according to the demand from main CPU101. Main CPU101 processes 
moving the picture in a game screen etc. based on the data received from the 
factice CPU 104. The video block 51 is equipped with VDP130 which performs 
composition of drawing of VDP (Video Display Processor)120 which draws the 
character which consists of the polygon data of video game, and a background 
screen, polygon image data, and a background image, clipping processing, etc. 
VDP120 is connected to V RAMI 21 and frame buffers 122 and 123. The drawing data 
showing the character of a video game machine of a polygon are sent to VDP1 20 
through SCU100 from main CPU101, and are written in VRAM121. The drawing data 
written in VRAM121 are 16 or 8 bits/pixel. It is drawn in form by the frame buffers 
122 or 123 for drawing. The data of the drawn frame buffers 122 or 123 are sent to 
VDP130. The information which controls drawing is given to VDP120 through 
SCU100 from main CPU 101. And VDP120 performs drawing processing according to 
these directions. 

[0044] VDP130 is connected to VRAM131 and the image data outputted from 
VDP130 has composition outputted to an encoder 160 through memory 132. By 
adding a synchronizing signal etc. to this image data, an encoder 160 generates a 
video signal and outputs it to a monitor 1 1 . Thereby, the picture which personified 
the manipulator 5 is displayed on a monitor 11. 

[0045] The sound block 52 is constituted by DSP140 which synthesizes voice 
according to a PCM method or FM method, and CPU141 which performs control of 
this DSP140 etc. After the voice data generated by DSP140 is changed into the 
signal of two channels by D/A converter 170, it is outputted to loudspeakers 12 and 
12. 

[0046] Drawing 5 is drawing showing the physical relationship of the television 
camera for detecting the position of a pack, and a manipulator. 
[0047] In this drawing, the center of rotation of a manipulators 5 theta shaft 5c is 
made into Zero Oo, and it gives with X shaft orientations and Y shaft orientations 
like illustration. Moreover, the field which the play field board 2 applied black is the 
image pck-up field AR of a television camera 14. On the center line of this image 
pck-up field AR, Zero Oo is in the position distant distance Ly. Therefore, the zero 
of the image pck-up field AR makes Oc located in the upper left corner of the image 
pck-up field AR. 

[0048] Drawing 6 Ms explanatory drawing showing the relation between the reference 
block to the picturized picture, and a search window. This processing is a matter 
processed in the tracking vision 16. With the tracking vision 16, one screen (512x512 
[a bit]) is read into video memory for the image data from a television camera 14 at 
a video rate (1/30 [a second]), and the field where functionality is the highest is 
discovered for the content as compared with the content of a reference block RB. 
That is, it puts on XY coordinate of a search window (it puts on the upper left 
corner of drawing 6 .). The field which has a reference block 4 times the area of RB 
in a search window is taken. Next, total of the absolute value of the difference of the 



2000-300823 



15 



gray level of the pixel to which a reference block RB and a search window 
correspond is computed, and it records as a distortion value (correlation operation). 
And a reference block RB is moved to X shaft orientations by 1 pixel, and the same 
processing is performed. In the place which this processing completed by one line, 
the same processing also as Y shaft orientations is performed. These processings 
are performed about the whole search window By making such processing 

perform, if it is the mode of 8x8 [a dot] and is 64 pieces and 16x16 [a dot], the 
distortion value of 256 pieces can be acquired. The smallest distortion value in these 
is chosen and this distortion value is called the minimum distortion value. This 
minimum distortion value and the vector MV of the position are memorized noting 
that it is the candidate position of a pack 3. Next, a search window is moved to a 
part for the width of a reference block, and X shaft orientations, and the same 
processing is performed. If this processing is performed to a screen right end, it will 
return to a left end, a reference block will move in the direction of Y by width, and 
the same processing will be performed. These processings are performed about the 
whole screen. In all the minimum distortion values, the minimum distortion value is 
chosen and the minimum distortion value is called. Suppose that it is the vector MV 
of this minimum distortion position and its position the position of a pack 3. 
[0049] Thus, the position of a pack 3 is determined and the value is given to a 
workstation 18. Although one screen is incorporated at the video rate, the amount of 
data increases and processing may stop the above-mentioned operation being of 
use in fact with this. Then, the number of pixels to process is thinned out and it is 
made things. 

[0050] For example, when predetermined carries out the number (for example, 1/4) 
reduction of pixels of the data of the in-every-direction direction of the picturized 
image information, it is made of use [ a television camera 14 ] for processing. In 
addition, by the television camera 14, predetermined number[ of pixels ]-decreasing 
the lengthwise data of the picturized image information, and transmitting them is 
also considered. 

[0051] Of course, processing similarly in a television camera 15 is desirable. 
Processing mentioned above can be performed also by using such information. 
Drawing 7 is drawing showing the relation between the movement of a pack, and a 
manipulator. In order to prevent that a manipulator s 5 movement is overdue, this 
predicts the movement of a pack 3 and is moving the manipulator 5 beforehand. 
[0052] In this drawing, the vector v of the movement of a pack 3 is searched for into 
the image pck-up field FV from the position (X1, Y1) and position (X2, Y2) of a pack 
3. It judges whether this direction is turning on the manipulator 5, and when going, 
the future orbit (a dotted line shows) KJ is generated, and a manipulator's 5 stick 5a 
is moved to the point of the orbit KJ. In addition, the sign AT in drawing shows the 
range which can move a manipulator 5. 

[0053] The position which a manipulator's 5 stick 5a should take is [0054]. 
[Equation 1] 
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- (ayi - xj) + o N /-(ay l -x 1 )2+R2(i + a 2 ) 
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1 + 02 



[0055] 
[Equation 2] 



y _ aCcyx-Xx) + N /-(ay 1 -x 1 ) 2 + R 2 (l + g 2 ) 
1 + a 2 



However, [0056] 
[Equation 3] 



x 2 - Xi 

y2- yi 
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The angle by which a manipulator 5 should actually move is [0057] from a formula 1, 
a formula 2, and a formula 3. 
[Equation 4] 



8 = arctan(yA) 



It comes out and asks. 

[0058] The concrete contents processed with the tracking vision 1 6 in such game 
equipment are explained with reference to the flow chart of drawing 8 . 
[0059] First, supposing the pack 3 has entered the image pck~up field FV, it will be 
considered as the 1st point of recognition (Step 800 (S)). 

[0060] The point and Y coordinate in front of [ of the 2nd point or later ] one are 
compared, and it judges whether it is the pack 3 which is turning on the manipulator 
5 (S801, S802). 

[0061] Here, when it judges that it is the pack 3 which is turning on the manipulator 
5, (S802;YES) and its Y coordinate compute which grade remote it is from the Y 
coordinate of the 1 st point (S803). 

[0062] If the distance computed in this step is beyond criteria distance (S804;YES), 
a manipulators 5 move angle will be computed and only the angle will move a 
manipulator 5 (S805). 

[0063] This flow chart is performed repeatedly. In addition, in judgment processing, 
when judged as NO, it returns to Step S801. Thus, by performing a repeat flow chart, 
the move position of a pack 3 can be predicted and a manipulator 5 can be 
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beforehand moved to the position. 

[0064] Moreover, since the intersection of the orbit of a pack 3 and a manipulator 5 
is already computed as mentioned above, a workstation 18 computes time (Tp) until 
a pack 3 comes to an intersection. 

[0065] Moreover, since the angle which a manipulator 5 moves is known, the time 
(Tm) taken to move the angle is taken. 

[0066] It becomes Tp=Tm when a pack 3 and a manipulator 5 arrive at this time. 
Since time delays (Tr), such as during starting, exist in order for a manipulator 5 to 
actually reach the intersection concerned at this time, it becomes Tp=Tm+Tr. 
Therefore, the field where a manipulators 5 stick 5a can flip a pack 3 again serves 
as Tp>=Tm+Tr. 

[0067] In addition, in the above-mentioned manipulator s 5 drive control, a 
manipulators 5 moving-target orbit or target position is given, and it asks for the 
present manipulator s 5 position, and it may be made to carry out drive control of 
the manipulator 5 from the deflection of that, asks for a manipulators 5 current 
position, subsequently it asks for a target position, and may be made to carry out 
drive control of the manipulator 5 from the deflection. 

[0068] And a workstation 18 generates a drive control signal so that the physical 
relationship of a pack 3 and a manipulator 5 may be kept such, and it carries out 
drive control of the manipulator 5 with this drive control signal. Moreover, if a pack 3 
is detected by limit switches 22 or 23, OR circuit 25 and a buffer circuit 26 operate, 
an exiting coil is excited for relay 27, the contact of relay 27 will be closed, current 
will be passed to solenoids 29 and 30, and operation which flips stick 5a will be 
carried out. By this, a pack 3 will move toward a play person again. 
[0069] If a game is continued and it goes into a play person's gall 4, or a 
manipulator's 5 gall 4 with such air hockey game equipment 1, the workstation 18 will 
have counted this. 

[0070] This counted value is given to the sound image processing system 20. This 
sound image processing system 20 changing the expression of the personified 
picture according to the score by the side of the manipulator 5, or the score by the 
side of a play pierson, or changing the behavior ****. Thereby, a play person can 
sense that the play was truly considered as the waging-war partner. That is, the 
manipulator 5 is doing the configuration of a robot arm and is constituted by 
configuration to which the arm has come from the monitor 1 1. Moreover, this sound 
image processing system 20 forms a robot's image etc., creates the video signal 
which can display the expression expected by the robot according to the score of a 
game, or expansion of a game, and gives this video signal to a monitor 1 1. Therefore, 
a robot's expression will change with expansion of a game, the mark of a game, etc. 
to a monitor 1 1 . 

[0071] In addition, the pattern of movement of a pack 3 is accumulated, and a play 
person's attack pattern is grasped and struck back from this accumulation pattern, 
and you may make it change operation delicately by workstation 18. 
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[0072] Moreover, with this air hockey game equipment 1, the pack 3 included in gall 
4 is again conveyed on the play field board 2 according to the gall 4. 
[0073] although a manipulator 5 is a waging-war partner, since according to the 
gestalt of such operation exchange of the rally of a pack 3 is possible between a 
play person and a manipulator 5, and the picture personified to the monitor 1 1 is 
displayed and the sound effect can moreover be given from a loudspeaker 1 2, a 
match is played against other play persons — it can obtain and a virtual reality 
[ like ] can be experienced 

[0074] moreover — since the pack 3 by the manipulator 5 strikes back, it comes out 
and it is — play operation of the man of specification [ ***** / doubling with a 
waging-war partner's ability ] — **** — since things are made, there is an 
advantage which can experience various kinds of plays 

[0075] Although it is made for the mechanism position detection means by the 
television camera 15 and the tracking vision 17 to detect the nose-of-cam position 
of a manipulator's 5 arm with the gestalt of the above-mentioned implementation in 
carrying out a manipulators 5 drive control, not only like this but like before, an 
encoder is attached in ** theta shaft 5c and 5d of X-axes, respectively, and it may 
be made to carry out a manipulators 5 drive control based on the positional 
information from these encoders. 

[0076] Moreover, you may make it compute an each shafts [ 5c and 5d ] position by 
using a stainless steel ping motor for the motor to which theta shaft 5c and 5d of X- 
axes are moved respectively, and counting the pulse number given to these motors. 
[0077] With the gestalt of the above-mentioned implementation, although the play 
field board 2 is the thing of form which prepared the^air diffusers 8 and 8 and — and 
was explained, if coefficient of friction between the flat surface of the play field 
board 2 and a pack 3 creates using a very small material, it does not need the air 
diffusers 8 and 8, and — or an air feeder (not shown). In this case, since these 
elements become unnecessary, composition becomes easy. 

[0078] When a neutral field is prepared between a manipulator's 5 move field, and a 
play person's play field on the aforementioned play field board 2 and a mobile is 
located in the neutral zone concerned with the form of the above-mentioned 
implementation Although the air diffusers 8 and 8 of these neutral field and — were 
located aslant, you may make not only this but a neutral field incline in a play person 
or manipulator 5 side as a change means which a mobile moves to the field of either 
a move field or a play field. 

[0079] Moreover, it is good as for a method of a wrap in the circumference of the 
space where a manipulator 5 moves at a transparent acrylic board and its other 
materials. In this case, it is lost further that a manipulator 5 touches other men, and 
it becomes safety further. 

[0080] It may be as follows although the property of the position of a pack 3 or a 
manipulators 5 position was carried out in the in-every-direction direction with the 
gestalt of the above-mentioned implementation using the image data which 
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decreased the predetermined number of pixels among the image pck-up signals from 
a television camera 14 or a television camera 15. That is, two television cameras for 
position detection of the pack 3 concerned (or television camera for position 
detection of a manipulator 5) are prepared, and as each television camera is 
arranged, you may make it pinpoint the position of a pack 3 or a manipulator 5 by 
what used the image data which decreased the predetermined number of pixels to 
lengthwise, among the image pck-up signals from a television camera 14 or a 
television camera 15, so that lengthwise [ the ] may be suitable 90 degrees. In this 
case, the tracking vision 1 6 (or tracking vision 1 7) makes the image information from 
each television camera come to correspond, and extracts the field corresponding to 
a mobile or a manipulator based on each information concerned, and you may make 
it obtain the positional information of a pack 3 or a manipulator 5 in quest of the 
center of gravity of each field. If it is made such composition, pinpointing of a 
position will be attained early and precisely by speed. 

[0081] Drawing 9 is the perspective diagram showing other examples of composition 
of a manipulator. In this drawing 9 , manipulator 5A is constituted as follows. Base 5f 
is prepared at the nose of cam of arm 5b of manipulator 5A possible [ rotation ] by 
setting shaft 5e as a rotation center. Two driving means 5g and 5g are being fixed to 
this base 5f. 5g of driving means consists of a solenoid (not shown), and 5g of coiled 
spring and plunger 5i. Move shaft 5j is prepared in plunger 5i, and stick board 5a is 
prepared at the nose of cam of this move shaft 5j. Limit switches 21 and 22 are 
formed in base 5f ends, and the detection line SL of the shape of a wire for 
detecting a pack 3 is formed in the movable piece of limit switches 21 and 22. Stick 
board 5a can be projected now by the inside of this detection line SL. 
[0082] In drawing 3 , the solenoid of 5f of this move means is shown as solenoids 29 
and 30, and its same is said of limit switches 21 and 22. 

[0083] The contact of relay 27 will open, energization of solenoids 29 and 30 will be 
severed, and 5g of these driving means will flip a pack 3 again by plunger 5i's 
******(ing) and making stick 5a project by 5h of coiled spring, if the relay 27 has 
closed, it usually energizes to solenoids 29 and 30 and the detection line SL detects 
a pack 3. 

[0084] Moreover, arm 5b rotates to illustration right and left by setting rotation 
center 5o as a rotation center to pedestal 5k. Therefore, this manipulator 5 is not a 
thing with the free joint. Are only that arm 5b rotates to illustration right and left by 
rotation center 5o, and the nose of cam of arm 5b is horizontally made into a 
rotatable on the play field board 2. And it strikes back, while making an opposite 
direction rotate stick board 5a and 5g of driving means prepared at the nose of cam 
of arm 5b with the aforementioned rotation, and the rotation direction is chosen 
according to a driving signal. 

[0085] Drawing 10 is the perspective diagram showing the example of arrangement 
of a television camera. In the form of operation shown in this drawing, the same sign 
is given to the same sign as the form of operation shown in drawing 1 and drawing 2 , 
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and explanation is omitted. In this drawing 1 1 , television cameras 14 and 15 are the 
interior of a case 6, turn the lens of the camera concerned in the direction of the 
play field board 2, and make the arrangement position from the monitor board 10 of 
television cameras 14 and 15 the same position as the thing of drawing 1 . Moreover, 
the play field board 2 consists of transparent boards in this case. Furthermore, light 
emitting diode is prepared in the position which is the rear-face side of a pack 3 and 
does not become obstructive at movement, and it is made to make this light emitting 
diode emit light. Light emitting diode is prepared also at a manipulators 5 nose of 
cam, and it is made similarly for position detection at a nose of cam to become easy. 
[0086] Thus, by constituting, a camera anchoring member becomes unnecessary and 
a thing offensive to the eye is lost by the exterior. 

[0087] Drawing 1 1 is the perspective diagram showing other examples of 
arrangement of a television camera. In the form of operation shown in this drawing, 
the same sign is given to the same sign as the form of operation shown in drawing 1 
and drawing 2 , and explanation is omitted. The form of operation shown in this 
drawing 1 1 arranges television cameras 14 and 15 in the upper part of the monitor 
board 10, and it is made to detect the position at the nose of cam of a pack 3 and a 
manipulator 5. In this case, since a picture deforms into a trapezoidal shape, there is 
amendment need about a picture. 

[0088] Even if it makes it such composition, a camera anchoring member becomes 
unnecessary and a thing offensive to the eye is lost by the exterior. 
[0089] Drawing 1 2 is explanatory drawing showing the example of composition of a 
television camera. The television camera 40 shown in this drawing decomposes into 
two the visual-sense information which carried out incidence through the same 
optical system (lens) 41 by the one-way mirror 43, leads it to two solid state image 
pickup devices 42a and 42b, and is made into image information, respectively by 
these solid state image pickup devices 42a and 42b. 

[0090] With this solid-state-image-pickup-device 42a, solid-stateHmage-pickup- 
device 42b is arranged so that lengthwise [ the ] may be suitable 90 degrees. 
Thereby, the position of a pack 3 can be pinpointed in a short time. Of course, you 
may use it in order to detect a manipulator 5. 

[0091] Drawing 13 is drawing for explaining the detection processing after an 
infanticide transfer of the image from a television camera. One screen 60 consists of 
512x32 pixels in this drawing. This screen 60 consists for example, of 1.3[m] x1.3 [m] 
four way type. The pack 3 consists of disks of a diameter 82 [mm] in such one 
screen 60. 

[0092] Here, the time which pack discovery takes is examined. Pack discovery 
searches for a full screen, it deals in the time required at this time with a degree's, 
and comes out of it 

[0093] First, the pixel on the line of the longitudinal direction of Screen 60 consists 
of 512 pixels. 32 lines is searched for Screen 60 when searching for a full screen. 
When the processing time per 1 pixel of pixels is set to 0.1 [muS] at this time, it is 
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512x(32) x0.1=1638[muS]. 
It becomes. 

[0094] Moreover, TORAKKUNGU [ only the circumference of a pack ] after pack 
discovery. The time then required is 32x(6) x0.1=1 9.2[muS], when TORAKKINKU [ 32 
pixels is processed the circumference of the pack center position of the last time on 
a line and / six lines of the circumference ]. 
It becomes. 

[0095] Next, operation of the pack discovery mentioned above is explained below. 

[0096] Drawing 14 is a flow chart explaining operation in. the case of discovering PA 

** KU. This flow chart is processed by the workstation 18 of drawing 2 . 

[0097] Since this flow chart is one screen, if the amount of one screen ends, it will 

explain as that by which begins this flow chart again and shell execution is carried 

out. 

[0098] The flow chart for discovering a pack by workstation 1 8 of drawing 2 is 
started. First, the existence of a pack is detected from the line of the top of Screen 
60 obtained by individual image pck-up prevention 42a (S901). Here, when there is 
no pack, or when the length of cut of the pack in a line is below L, it progresses to 
(S901;NO) and the following line (S902), and it shifts to reference processing (S901) 
again. 

[0099] And when there is a pack (S901 ;YES), the center (focus) x of a pack is 
searched for (S903). 

[0100] Subsequently, the line of the length near the center of the pack for which it 
asked upwards is chosen from the screens obtained by individual image pck-up 
prevention 42b (S904), and Center (focus) y is searched for (S905). 
[0101] Drawing 15 is a flow chart for explaining operation of the tracking after pack 
discovery. This flow chart is also processed by the workstation 18 of drawing 2 . 
This flow chart detects the position of a pack in a detail further. In this flow chart, 
with the flow chart ( drawing 14 ) of pack discovery, since the central point (focus) x 
of the last pack and y are known, only the line of the-two upper and lower sides is 
checked centering on the central point x for y, and processing is accelerated. 
[0102] That is, the existence of a pack is detected from the top line (S951). Here, 
when there is no pack, or when the length of cut is below L, it progresses to 
(S951;NO) and the following line (S952), and it shifts to reference processing (S951) 
again. 

[0103] And when there is a pack (S951;YES), the center (focus) x of a pack is 
searched for (S953). 

[0104] Subsequently, the line of the length near the center of a pack is chosen 
(S954), and Center (focus) y is searched for (S955). 

[0105] Thus, it can do [ detecting the center (focus) x of a pack, and y further for a 
short time, or ] by detecting a few line after discovery. 
[0106] Drawing 16 (a) is the example which covered a manipulators whole 
circumference, drawing 1 6 is the example of arrangement of a safety guard, and it is 
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[ drawing 16 (b) arranges a safety guard in the middle of a manipulator and a play 
person, and ] an example. 

[0107] In this drawing 16 (a), the safety guard 35 constituted from a transparent 
acrylic board etc. at the both-sides side of a manipulator s 5 move space and the 
front is arranged. Safety can be raised by doing in this way. 

[0108] In this drawing 1 6 (b), it is on the play field board 2, and the safety guard 36 
constituted from a transparent Al Lil board of fixed height etc. between a 
manipulator 5 and a play person's play space is arranged. With such structure, safety 
is raised and, moreover, unnatural sensibility is not given. 

[0109] Drawing 17 is a circuit diagram in which the example of a circuit of the solid- 
state snow figure element used for a television camera is shown, and drawing 17 (a) 
shows a charge transfer type solid state image pickup device, and drawing 1 7 (b) is 
the circuit diagram of a metal oxide semiconductor type solid state image pickup 
device. 

[0110] In drawing 17. (a), the solid state image pickup devices 42a and 42b used for 
the television camera in drawing 12 change the picturized optical image into a 
charge by two or more semiconductor photo detectors 44 and 44 and — , and take 
out these charges from an outgoing end as image information by the charge-coupled 
device 45. Image information has been obtained by such composition. 
[01 1 1] In drawing 17 (b), the solid state image pickup devices 42a and 42b used for 
the television camera in drawing 12 change the picturized optical image into a 
charge by two or more semiconductor photo detectors 46 and 46 and — , and take 
out these charges from an outgoing end as image information by [ of the solid- 
state-switching elements 47 and 47 and — ] giving the address to the level address 
line. Image information has been obtained by such composition. 
[0112] Drawing 18 is the block diagram showing the concept of the game system 
concerning this invention. The play field B where, as for the game system A, a play 
person actually plays in this drawing 1 8 It is prepared in the aforementioned game 
space [ of the imagination which is prepared in one edge of the aforementioned play 
field B, and offers false experience to the play person concerned ] C, and. game 
space C side in the aforementioned play field B, and sets on these boundaries. 
Mobile MVb from the play field B It is Mobile MVb to the acceptance operation and 
play field B side. The mobile processor D as machine part which carries out 
operation to emit Mobile MVb which moves in the direction of the game space C in 
the aforementioned play field B top While carrying out game processing to which a 
series of expression is made to carry out in the aforementioned game space C 
based on move information Mobile MVb from the play field B Form the acceptance 
drive control signal Sea to which acceptance operation is carried out, and the 
aforementioned mobile processor D is controlled, and the aforementioned mobile 
MVc ******** — the result of the game processing to which a series of 
aforementioned expression is made to carry out to the aforementioned mobile MBc 
It has an information processing means E to form the discharge drive control signal 
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Scb which turns discharge operation on the play field B side, and to control the 
aforementioned mobile processor D. They are Mobile MVb and MVc between the 
aforementioned play field B and the aforementioned game space C. It is constituted 
so that a game may advance as if it was moving. In addition, the 1st means consists 
of the play field B and a mobile processor D, and the 2nd means is constituted by 
the game space C and the information processing means E. 

[01 13] mobile MVb which according to this game system A connected the play field 
B and the game space C, and went to the game space C from the play field B It 
once catches with a mobile processing means D by which it set on those boundaries, 
and is this mobile MVb. Mobile MVc in move information to the game space C An 
event is simulated. Furthermore, it is the mobile MVc which game expansion is 
simulated and carried out and jumps out of the game space C. It succeeds with the 
mobile processing means D put on the boundary, and is the actual mobile Mvb by the 
discharge drive control signal Scb. It emits. 

[01 14] Mobile MVb which has a play person in the play field B according to such a 
game system A Operation of hammering out towards the game space C is carried 
out. And mobile MVb which moved to the game space C side It is caught by the 
mobile processor D on those boundaries, and is Mobile MVc to the game space C. 
An event is succeeded. Mobile MVc which expresses expansion of the game to the 
game space C, and goes to the play field B from the game space C from the 
processing result It is actually Mobile MVb at the mobile processor D. It emits to the 
play field B by the side of a play person. This mobile mvb Since operation of a play 
person striking again is carried out, while a play person can enjoy a game using the 
whole body Mobile MVc Since it can be made to be able to move variously in the 
game space C and various games can be offered, various games can be enjoyed. 
[0115] In addition, although not illustrated, attacked type correspondence can be 
taken by protecting a manipulator, protecting by carrying out drive control in a mold, 
being able to be made to perform correspondence of a mold or carrying out drive 
control of the manipulator about the program of a workstation, at an attacked type. 
[01 16] Moreover, correspondence of dextrism can be taken by being able to be 
made to perform correspondence of a sinistral by carrying out drive control of the 
manipulator at a sinistral about the program of a workstation, or carrying out drive 
control of the manipulator at dextrism. 

[01 1 7] Moreover, it is made the thing equipped with the **** mechanism which can 
once accept the mobile to which it is on the aforementioned play field board, and the 
play person released the aforementioned mobile processor, and can hammer out a 
mobile to the play field board by the side of a play person with a discharge drive 
control signal. 
[0118] 

[Effect of the Invention] although a manipulator is a waging-war partner according to 
the game equipment concerning this invention as explained above, exchange of the 
rally of a pack is possible between BUREIYA and a manipulator, and a match is 
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played against other play persons — it can obtain and a virtual reality [ like ] can be 
experienced moreover — since according to this invention the pack by the 
manipulator strikes back, it comes out and it is — play operation of the man of 
specification [ **** / doubling with a waging-war partners ability ] — **** — since 
things are made, there is an advantage which can experience various kinds of plays 
[01 19] Moreover, since it consists of 1st means to perform the game which a play 
person can feel between a play person and a machine configuration portion, and the 
2nd means equipped with the control unit which offers the game space of 
imagination according to the game system concerning this invention A play person 
can move a mobile variously in game space, can offer various games, and can enjoy 
various games while he can enjoy a game using the whole body. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the whole gestalt composition of 
operation of this invention. 

[Drawing 2] It is the block diagram showing the outline composition of the control 
system of the air hockey game equipment in the gestalt of this operation. 
[Drawing 3] It is the circuit diagram showing the drive circuit of the stick in the 
gestalt of this operation. 

[Drawing 4] It is a block diagram showing the outline of the sound image processing 
system used with the gestalt of this operation. 

[Drawing 5] It is drawing showing the physical relationship of the television camera 
for detecting the position of the pack in the gestalt of this operation, and a 
manipulator. 

[Drawing 6] It is explanatory drawing showing the relation between the reference 
block to the picturized picture, and a search window in the gestalt of this operation. 
[Drawing 7] It is drawing showing the relation between the movement of the pack in 
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the gestalt of this operation, and a manipulator. 

[Drawing 8] It is a flow chart for explaining operation in the gestalt of this operation. 
[Drawing 9] It is the perspective diagram showing other examples of composition of 
a manipulator used with the gestalt of this operation. 

[Drawing 10] It is the perspective diagram showing the example of arrangement of 
the television camera used with the gestalt of this operation. 

[Drawing 11] It is the perspective diagram showing other examples of arrangement 
of the television camera of the gestalt of operation of 

[Drawing 12] It is explanatory drawing showing the example of composition of the 
television camera used with the gestalt of operation of ****. 

[Drawing 13] It is drawing for explaining the detection processing after an infanticide 
transfer of the image from the television camera of the gestalt of other operations 
to this pan. 

[Drawing 14] It is a flow chart explaining operation in the case of discovering PA ** 
KU in the gestalt of operation of ****. 

[Drawing 15] It is a flow chart for explaining operation of the tracking after the pack 
discovery in the gestalt of operation of 

[Drawing 1 6] The perspective diagram and drawing (b) showing the example for 
which drawing (a) covered a manipulator s whole circumference are a perspective 
diagram in which arranging a safety guard in the middle of a manipulator and a play 
person, and showing an example. 

[Drawing 1 7] The circuit diagram and drawing (b) showing a charge transfer type 
solid state image pickup device (a) are a circuit diagram of a metal oxide 
semiconductor type solid state image pickup device. 

[Drawing 18] It is the block diagram showing the concept of the game system 
concerning this invention. 
[Description of Notations] 

1 Air Hockey Game Equipment 

2 Play Field Board 

3 Pack (Mobile) 

4 Gall 

5 Manipulator 
5a Stick 

5b Arm 

5c theta shaft 

5d X-axis 

6 Case 

10 Monitor Board 

1 1 Monitor 

12 Loudspeaker 

13 Camera Fitting Material 

14 15 Television camera 
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16 17 Tracking vision 

1 8 Workstation 

1 9 Manipulator Controller 

20 Sound Image Processing System 
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